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Abstract: Ring necked pheasant is the most significant game bird in Hungary. Around 300.000 pheasant harvested 
(hunted) annually and generally these birds are consumed by the hunters. As there are limited data on the quality of 
pheasant meat, in the present study we aimed to analyze some physical and chemical properties of it. At 20 weeks 
of age 63 pheasant hens were exterminated by cervical dislocation and meat, liver, spleen and heart samples were 
taken. The live weight of the birds was 1045±92g (870 to 1300g). The average weight of the liver, spleen and heart 
was 14.12±2.58, 0.47±0.13 and 4.30±0.49, respectively. The average drip loss was 5.90±2.38% (0.68±0.28g). As 
was expected the average protein content (26.2±0.7%) of the pheasant breasts was markedly higher than in broiler 
or turkey. The average fat content (0.4±0.2%) was similar to that in turkey. The unique chemical and physical 
properties of the pheasant meat make it suitable to fit in the human nutrition. 
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Introduction
Ring necked pheasant is the most significant 
game bird in Hungary with the estimated 
population of 630.435 individuals (Csányi 
et al. 2016). Around 300.000 pheasants are 
harvested (hunted) annually, and most of them 
are consumed by the hunters. It is a widespread 
opinion that game meat has high protein, but low 
fat content (Aidoo and Haworth 1995; Crawford 
1968). It also has to be highlighted that chemical 
composition of meat is not a constant attribute, 
but is known to be affected by season (Smankó 
et al. 2007), gender (Piaskowska et al. 2015; 
Purchas et al. 2010), age (Dannenberger et al. 
2013) and type of muscle (Razmaité et al. 2015).
However, there is only limited information 
available on the chemical composition of 
pheasant meat. According to the results of 
Straková et al. (2011) 93.72 % protein and 2.95 
% fat were present in the breast meat on dry 
matter bases, while the thigh had 78.18 % protein 
and 16.37% fat content. The same parameters 
on wet matter bases are between 20.73% protein 
and 0.13% fat for the breast, while 25.66% 
protein and 3,9% fat for the thigh, respectively 
(Severin et al. 2006; Hofbauer et al. 2010; 
Franco and Lorenzo 2013). These parameters 
can vary between farmed and wild pheasants, as 
well. According to Saeki and Kumagai (1990) 
and Tucak et. al. (2004, 2008) the meat of the 
farmed pheasant contains less protein, but more 
fat, compared to the wild birds. On the other 
hand, Hofbauer et al. (2010) did not confirm 
these differences between the wild and farmed 
pheasants. Even less data are available about 
the physical characteristics of pheasant meat, 
such as color, pH, water holding capacity and 
tenderness. Similarly to the meat of slaughtered 
animals (Fletcher, 1999; Bendall, 1988; Mach 
et al. 2008) pheasant meat has a slightly acidic 
pH (5.66-6.03) (Hofbauer et al. 2010). The drip 
loss ranges from 1 to 3% and an average of 30 
N/cm2 shear force characterizes the tenderness 
(Hofbauer et al. 2010). 
The purpose of the present study was to provide 
further data on the chemical and physical 
attributes of farmed pheasant hen breast meat. 
Materials and methods
Housing and feeding 
A total of 63 pheasant hens at 16 weeks of age 
were kept in an aviary with 2 m2/bird stocking 
density for 4 weeks. Feed and water were provided 
ad libitum. The feed was supplied in mashed 
form, and its guaranteed chemical composition 
(Vitafort Zrt. Dabas) is presented in Table 1. 
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Sampling
At 20 weeks of age individual live weight of 
the pheasants was measured. Then the birds 
were exterminated by cervical dislocation and 
exsanguination and post mortem meat, liver, 
spleen and heart samples were taken, and their 
weight was determined. Besides absolute organ 
weight, relative weight of the organs was also 
calculated, to normalize the variability due to 
different body weight. The physical and chemical 
characteristics of the meat were determined in 
the breast (m. pectoralis major) of the birds. For 
chemical analyses and tenderness measurements 
the samples were stored at -20°C until analysis, 
while the other measurements were made on 
fresh or chilled (4°C) samples.
Physical characteristics 
The pH, colour and water holding capacity were 
tested on meat samples from 43 pheasants. After 
the slaughter both pectoral muscles (left and 
right) were removed from the carcass. The left 
muscles were tested for pH and colour, while 
the right muscles were used to determine the 
water holding capacity. 
Measurements of the pH were carried out with 
WTW pH 330 (Weilheim, Germany) sensor 
simultaneously with colour measurements.
Water holding capacity (WHC) is normally 
described with drip loss analysis. For this purpose 
the small pectoral muscle (m. pectoralis minor) 
was removed from the right breast and modified 
Honikel (1998) method was used to determine 
weight loss. Thus the samples were pierced and 
hanged in the fridge at 4 °C and left there for 
96 hours. Weight of the samples was measured 
at hanging (0) and 96 hours later and drip loss 
was calculated accordingly (Lesiak et al. 1995).
Objective colour analysis was done with Minolta 
CR-300 chromameter on the fresh cut surface of 
the muscles at 0 and 36 hour post mortem. This 
device works with reflectance spectrometry and 
the evaluation was done with the use of CIELAB 
(Commission Internationale de l’Eclairage, 
Paris, France, 1976) coordinates of lightness 
(L*), redness (a*) and yellowness (b*). For 
tenderness analysis the left pectoral muscle 
of 20 separate birds were taken (the same bird 
were used in chemical analysis). After weighing, 
the muscles were fried in an electric contact 
griller until their core temperature reached 72°C. 
Tenderness was tested on the grilled meats after 
a short cool-down period (until the samples 
reached room temperature). The samples were 
cut into prismatic slices with a cross section 
of 1cm2. The slices were tested with a TA.XT. 
plus Texture Analyser (Stable Micro Systems, 
Godalming, United Kingdom) attached with a 
Warner-Bratzler device. The shear blade (1.016 
mm thick) had vee-shaped 60° angle. The blade 
was moving with 2 mm/sec speed. Three cuts 
were made on each muscle prism and the mean 
value of the cuts was recorded. 
Chemical composition
Due to the number of different tests the samples 
for chemical analysis (and tenderness) had 
to be taken from 20 separate pheasant hens. 
After slaughtering the right pectoral muscle was 
removed, packed in plastic bags, and stored at 
-20oC for further processing. Before analysis, 
the samples were thawed to room temperature 
and all visible adipose and connective tissue 
was cut away, then the meat was ground and 
homogenized. Dry matter content was measured 
by drying at 105°C up to constant weight (MSZ 
ISO 1442 - 2000). The crude protein content 
was determined with Kjeldahl method (MSZ 
5874/8-78). Soxhlet extraction with hexane as 
solvent (MSZ ISO 1443-2002) was used for the 
total lipid content analysis, while ash content of 
the meat was measured with incineration at 550 
°C to constant weight (MSZ ISO 936).
Metabolisable energy (MJ/kg) 10.69
Crude protein (g/100g dry matter) 19.34
Crude fat (g/100g dry matter) 2.90
Crude fiber (g/100g dry matter) 4.10
Crude ash (g/100g dry matter) 7.20
Lysine (g/100g dry matter) 0.95
Methionine (g/100g dry matter) 0.45
Ca (g/100g dry matter) 1.02
P (g/100g dry matter) 0.70
Na (g/100g dry matter) 0.15
Table 1. Chemical composition of the diet
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Statistical analysis
Correlation coefficient for pH and drip loss 
was generated using the Pearson’s Correlation 
Coefficient in GraphPad InStat 3.05 software 
(GraphPad Software, San Diego). 
Results and discussion
Physical characteristics
The average live weight of the birds was 1045±92g 
(ranged from 870 g to 1300 g). In previous reports 
of Tucak et al. (2008) (970±157 g) and Hofbauer 
et al. (2010) (912±142 g) slightly lower weights 
were outlined, but accurate comparison is not 
possible, because the age and diet of the birds was 
not defined in those articles. However, Kuzniacka 
and Adamski (2010) found 978±10.5 g average 
live weight at 24 weeks of age using a finisher diet 
from the 17th week of growing period with higher 
energy, but somewhat lower protein content than 
in our investigation. The difference was only 67 g 
lower than in our investigation. Altogether, it can 
be said that growth performance of our pheasant 
hens can be considered as typical for the species. 
The weight of the breast muscles was comparable 
to the earlier findings of Hofbauer et al. (2010), 
however, both the absolute (177.72±24.33 g) 
and the relative breast weight (17.70±2.22%) 
were markedly lower than those in the report 
of Tucak et al. (2008). The average weight of 
the liver spleen and heart were 14.12±2.58 g, 
0.47±0.13 g and 4.30±0.49 g, respectively. 
Interestingly, in earlier studies Szabó et al. 
(2006; 2010) found different weights for liver 
and heart (18.6±2.29 g, 2.1±0.3 g respectively). 
However, these results have been found in adult 
males, and the age of the birds is not known. 
Other authors presented results about the weight 
of visceral organs together, such as “edible 
viscera” (Hofbauer et al. 2010) and “liver and 
heart” (Tucak et al. 2008) accurate comparison 
between these parameters can not be done. 
The only report available on female pheasants 
with separate organ weight was published by 
Straková et al. (2005), and they found 15.89 g 
for liver and 5.58 g for heart. Relative organ 
weights calculated from the data given in the 
cited article are 1.91% and 0.67% for liver and 
heart, respectively. In our experiment relative 
weight of liver was found to be 1.35% and 
0.41% for the heart. Referred to the fact that 
the measurements of Straková et al. (2005) 
were done at 13 weeks of age, our results are 
considered to be below the literature data.
Considering quality traits of the breast meat, 
slight increase was found in the pH during 
the 36 hours of chilling period (Table 2.). 
However, even after culling the pH was as low 
as 5.52 and remained below 6.0 after 36 hours 
of storage. This data is important, because it 
is known that when the pH is lower than 6.0 
the muscle protein denaturation may increase. 
The pH values found in our investigation were 
similar to those of Kokoszynski et al. (2012) for 
16-week-old hens (5.87±2.60) or by Hofbauer 
et al. (2010) for pheasant (5.55±0.16). This pH 
range, between 5.6 to 6.0 is considered to be 
normal for raw poultry meat (Fletcher, 1999).
The average weight of the small pectoral muscles 
was 11.87±2.78 g and the average drip loss was 
5.90±2.38% (0.68±0.28 g), which is notably 
higher as was found by Hofbauer et al. (2010) 
in pheasant (2.19±1.37%). Corresponding 
values were found in pale broiler breast fillets 
(Woelfel et al. 2002) and turkey breast stored 
at high temperature (300C) (Lesiak et al. 1996). 
According to the results of Hofmann (2004) the 
lower pH in the muscle has correlation with 
higher drip loss during storage. There was a 
moderate negative correlation (r = -0.4421) 
between the pH and drip loss of the meat samples 
(p < 0.01). However, other factors may also 
contributed resulting higher drip loss such as 
stress during the handling and slaughtering. Game 
meats are typified with a deeper red colour than 
that of the meat of other livestock animals. Our 
results (Table 2) partially confirmed this concept 
as - even with the dominant yellowness (b*) - 
 
L*  
(Lightness)
a*  
(Redness)
b*  
(Yellowness) pH
0h 49.27±4.25 5.84±2.17 6.55±1.90 5.52±0.14
36h 48.53±3.82 5.61±1.78 7.59±2.74 5.67±0.19
Table 2. Colour and pH values of the meat samples 0 
and 36 hour post mortem (n=43)
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the redness (a*) values were markedly higher 
than in broiler meat (Allen et al. 1997; Fletcher 
1999). Turkey meat however poses similar 
redness; while its yellowness is considerably 
lower (Fraqueza et al. 2006). However, the 
average redness (a* value) was slightly higher 
than in other pheasant hens (Hofbauer et al. 
2010). Considerably higher red (a* 16.5 and 
18.1) values were revealed in different genetic 
groups of pheasants at 16 weeks-of-age by 
Kokosznynski et al. (2012), while lightness 
(L*) and yellowness (b*) values were similar.
According to the shear force results (2.62±0.93kg) 
of present study, the pheasant meat was found to 
be slightly less tender than the broiler chicken 
(1.98-2.10 kg) (Castellini et al. 2002) or the 
turkey meat (1.69 kg) (Ngoka et al. 1982). 
However, our result was still below as compared 
to previous literature data for the tenderness of 
pheasant meat as 2.9-3.2 kg value as was reported 
Hofbauer et al. (2010). These characteristics 
could be hypothetically attributed to the higher 
proportion of connective tissue, and increased 
heat stable cross-links between collagen fibrils 
and subsequent tensile strength in different 
species and ages (Owens et al. 2004). 
Chemical composition of meat
As was expected, the average protein content 
(26.2±0.7%) (Table 3.) of the pheasant breasts 
was markedly higher than in broiler chicken 
(Castellini et al. 2002) or turkey breasts (Ngoka 
et al. 1982). The average protein value in our 
study was even higher than in the earlier studies 
(25.38±0.68 and 25.03±1.08 respectively) of 
Tucak et al. (2008) and Hofbauer et al. (2010). 
Hofbauer et al. (2010) mentions that higher 
protein content can be associated with higher 
dry matter (lower moisture content) and lower 
fat content. In our case, the dry matter content 
(27.2±0.5%) of the samples was even lower 
than the values found by other authors. The 
average fat content (0.4±0.2%) was similar 
to that in turkey (Ngoka et al. 1982) and it 
was in accordance with the earlier findings of 
Hofbauer et al. (2010) and Straková et al. (2011) 
in pheasant. According to the latter literature, the 
reported chemical composition of pheasant meat 
showed 5.16% higher protein and 55.3% lower 
fat content compared to broiler chicken breast 
meat. There is a notable difference in the crude 
ash content, as well. Our results (1.9±0.4%) were 
almost two times higher than in other pheasants 
(Tucak et al. 2008) or turkey (Ngoka et al. 1982) 
and three times higher than in broiler chicken 
(Castellini et al. 2002). However, ash content 
of pheasant meat is normally similar or even 
lower than that of the broiler meat (Straková 
et al. 2011; Hofbauer et al. 2010).
Conclusions
Quality of game meat is normally different than 
that of other livestock meat. Only a few data 
are reported in the literature on sensory value 
and chemical composition of pheasant meat. 
Furthermore, intrinsic (age, sex, genotype) and 
environmental factors (feeding, housing, culling) 
are quite different in the various experiments, 
therefore no consistent meat quality data are 
available and our results might help to determine 
the normal range for certain sensory properties 
and macronutrient content of the pheasant meat.
Our results mostly agree with the previous 
findings of Hofbauer et al. (2010), except a major 
difference in the shear force and ash content 
among the analysed parameters. However, high 
level of discrepancies were found when our data 
were compared with other literature sources 
(Franco and Lorenzo 2013; Straková et al. 2005). 
These variances might be at least partially due 
to the different age of birds, and the different 
growing, feeding and slaughtering conditions. 
Considering the sensory parameters pheasant 
meat shows major difference from that of the 
intensive poultry species. Drip loss was much 
 Mean SD 
Shear force (kg) 2.62 0.93
Dry matter (g/100g) 27.2 0.5
Crude protein (g/100g) 26.2 0.7
Crude fat (g/100g) 0.4 0.2
Crude ash (g/100g) 1.9 0.4
Table 3. Chemical composition and tenderness 
properties of pheasant meat (n=20)
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higher and as juiciness of the meat is determined 
by its water holding capacity, juiciness is poor 
for pheasant meat. This finding agrees with the 
results of tenderness analysis, with higher shear 
force. Finally, our colour results have confirmed 
that game meat is more red than the meat of 
other domesticated avian species. 
It was proven in our experiment, that pheasant 
breast meat has low fat and high protein content. 
However, crude ash data are quite contradictory. 
To clarify the reason of the variance among the 
different literature data further research is to be 
done. Altogether, pheasant meat is different in 
its sensory attributes and chemical composition 
from the meat of commercial poultry species, 
but it is a good candidate to fit in the human 
nutrition as it has good protein, low fat content 
and preferable red colour. To increase its 
consumption further analysis of quality traits 
and the influencing factors is needed.
Acknowledgement
The present study was supported by the Research 
Centre of Excellence 9878-3/2016 FEKUT grant.
References 
Aidoo, K. E., Haworth, R. P. (1995). Nutritional and chemical composition of farmed venison. Journal of Human 
Nutrition and Dietetics. 8: 441-446.doi: http://dx.doi.org/10.1111/j.1365-277X.1995.tb00339.x
Allen C. D., Russel S. M., Fletcher D. L. (1997). The relationship of broiler breast meat color and pH to shelf-life and 
odor development. Poultry Science. 76: 1042-1046. doi: http://dx.doi.org/10.1093/ps/76.7.1042
Bendall J. R. (1988). A review of the relationship of pH with physical aspects of pork quality. Meat Science. 24: 85-
126. doi: http://dx.doi.org/10.1016/0309-1740(88)90052-6
Castellini C.,Mugnai C., Dal Bosco A. (2002). Effect of organic production system on broiler carcass and meat 
quality. Meat Science. 60: 219-225. doi: http://dx.doi.org/10.1016/S0309-1740(01)00124-3
CIE (Commission Internationale de l’Eclairage). 1976. Recommendations on uniform color spaces-color difference 
equations, Psychometric Color Terms. Supplement No. 2 to CIE Publications No. 15 (E-1.3.1.) 1978, 1971/
(TC-1-3). Commission Internationale de l’Eclairage, Paris, France.  
Crawford, M. A. (1968). Fatty-acid ratios in free-living and domestic animals. Possible implications for atheroma. 
The Lancet,291 (7556) 1329-1333. doi: https://doi.org/10.1016/s0140-6736(68)92034-5
Csányi, S., Kovács, I., Csókás, A., Putz, K. and Schally. G. (ed.) (2016). Vadgazdálkodási Adattár - 2015/2016. 
vadászati év. Országos Vadgazdálkodási Adattár, Gödöllő. 
Dannenberger D., Nuernberg G., Nuernberg K., Hagemann E. (2013): The effects of gender, age and region on 
macro- and micronutrient contents and fatty acid profiles in the muscles of roe deer and wild boar in Meck-
lenburg-Western Pomerania (in Germany). Meat Science. 94:39-46. doi: https://doi.org/10.1016/j.meats-
ci.2012.12.010
Fletcher D. L. (1999). Broiler breast meat color variation, pH, and texture. Poultry Science 78: 1323-1327. doi: 
https://doi.org/10.1093/ps/78.9.1323
Franco D., Lorenzo M. (2013): Meat quality and nutritional composition of pheasant (Phasianus colchicus) reared 
in an extensive system. British Poultry Science 54: 594-602. doi: https://doi.org/10.1080/00071668.2013.828
195
Fraqeza M. J., Cardoso A. S., Ferriera M. C. and Barreto A. S. (2006). Incidence of pectoralis major turkey muscle 
with light and dark color in a Portuguese slaughterhouse. Poultry Science 85: 1992-2000. doi: https://doi.
org/10.1093/ps/85.11.1992
Hofbauer D., Smulders F. J. M., Vodnansky M., Paulsen P., El-Ghareeb W. R. (2010): A note on meat quality traits 
of pheasants (Phasianus colchicus) European Journal of Wildlife Research 56: 809-813. doi: https://doi.
org/10.1007/s10344-010-0396-7
DOI: 10.18380/SZIE.COLUM.2017.4.1.7
Columella - Journal of Agricultural and Environmental Sciences Vol. 4, No. 1 (2017)
12 |
Hofmann K. (2004): What is quality? Definition, measurement and evaluation of meat quality. Meat Focus Inter-
national. 3:73-82.
Honikel K. O. (1998): Reference methods for the assessment of physical characteristics of meat. Meat Science 49: 4. 
447–457. doi: https://doi.org/10.1016/s0309-1740(98)00034-5
Kuzniacka J., Adamski M. (2010): Growth rate of body weight and measurements in pheasants reared up to the 24th 
week of life. Archiv für Tierzucht 53: 360-367.
Kokoszynski D. Bernaczki Z., Duszynski L. (2012): Body conformation, carcass composition and physicochemical 
and sensory properties of pheasants of different origin. Czech Journal of Animal Science 57:115-124.
Lesiak M. T., Olsoqb D. G., Lesiak C. A. and Ahd D. U. (1996) Effects of post mortem temperature and time on the 
water-holding capacity of hot-boned turkey breast and thigh muscle. Meat Science. 43: 51-60. doi: https://doi.
org/10.1016/0309-1740(95)00062-3
Mach N., Bach A., Velarde A. and Devant M. (2008). Association between animal, transportation, slaughterhause 
practice and meat pH in beef. Meat Science. 78: 232-238. doi: http://dx.doi.org/10.1016/j.meatsci.2007.06.021
MSZ 5874/8-78. Hungarian National Standard. Analytical methods for meat products – Protein analysis [In Hun-
garian].
MSZ ISO 1442:2000: Hungarian National Standard. Analytical methods for meat products – Analysis of moisture 
content [In Hungarian].
MSZ ISO 1443:2002: Hungarian National Standard. Analytical methods for meat products – Analysis of total fat 
content [In Hungarian].
MSZ ISO 936. Hungarian National Standard. Analytical methods for meat products – Analysis of crude ash content 
[In Hungarian].
Ngoka D. A., Froning G. W., Lowry S. R. and Babji A. S. (1982). Effect of sex, age, preslaughter factors and holding 
conditions on the quality characteristics and chemical composition of turkey breast muscles. Poultry Science. 
68: 1996-2003. doi: https://doi.org/10.3382/ps.0611996
Owens C.M., Cavitt L.C., Meullenet JF.C. (2004): Tenderness evaluation in poultry meat. Proceedings of the 57th 
American Meat Science Association Reciprocal Meat Conference. Lexington, KY, USA. pp. 115-121.
Piaskowska N., Daszkiewicz T., Kubiak D., Janiszewski P. (2015):The effect of gender on meat (Longissimus Lum-
borum muscle) quality characteristic in fallow deer (Dama dama L.) Italian Journal of Animal Science 14: 
389-393. doi: https://doi.org/10.4081/ijas.2015.3845
Purchas R.W., Triumf E.C, Egelandsdal B. (2010): Quality characteristics and composition of the longissinus mus-
cle in the short loin from male and female farmer red deer in New Zealand. Meat Science. 86: 505-510. doi: 
https://doi.org/10.1016/j.meatsci.2010.05.043
Razmaité V., Siukscius A., Pileckas V., Svirmickas G.J. (2015): Effect of different roe deer muscles on fatty acid 
composition in intramuscular fat. Annals of Animal Science 15: 775-784. doi: https://doi.org/10.1515/aoas-
2015-0012
Saeki K., Kumagai H. (1990): Nutritional composition of tissues of wild and bred pheasants. Journal of Food Hy-
giene Society of Japan 31: 522-526. doi: https://doi.org/10.3358/shokueishi.31.522
Severin K., Mašek T., Horvatek D., Konjević D., Janicki Z., Cvrtila Ž., Kozačinski L., Hadžiosmanovič L. and 
Barić-Rafaj R. (2006). The effects of castration on the growth parameters, carcass yield and meat chemical 
composition of intensively reared common pheasant (Phasianus colchicus colchicus L.). Italian Journal of 
Animal Science. 5: 213-219.  doi: http://dx.doi.org/10.4081/ijas.2007.213
Smanko T., Góreczka J., Korzeniowska M., Maliski A., Eeremenko E. (2007): Comparison of chosen quality pa-
rameters of meat from wild boar and domestic pigs. Polish Journal of Food and Nutrition Science 57:523-528.
DOI: 10.18380/SZIE.COLUM.2017.4.1.7
  | 13 
Columella - Journal of Agricultural and Environmental Sciences Vol. 4, No. 1 (2017)
Straková E., Vitula F., Suchy P., Vecerek V. (2005): Growth intensity and carcass characteristics of fattened pheasant 
poults. Krmiva 2:73-82.
Straková E., Suchy P., Karásková K., Jámbor M., Navrátil P (2011): Comparison of nutritional values of pheasant 
and broiler chicken meats. Acta Veterinaria Brno 80:373-377. doi: https://doi.org/10.2754/avb201180040373
Szabó A., Fébel. H., Mézes M., Balogh K., Horn P. and Romvári R. (2006). Body size related adaptations of the avian 
myocardial phospholipid fatty acyl chain composition. Comparative Biochemistry and Physiology, part B 144: 
496-502. doi:10.1016/j.cbpb.2006.05.001
Szabó A., Mézes M., Romvári R. and Fébel H. (2010). Allometric scaling of fatty acyl chains in fowl liver, lung 
and kidney, but not in brain phospholipids. Comparative Biochemistry and Physiology, part B 155: 301-308. 
doi:10.1016/j.cbpb.2009.11.018
Tucak Z, Skrivanko M, Posavcevic S, Periskic M, Boskovic I, Jumic V (2008): The influence of keeping pheasants 
in captivity vs. nature on the biological value of meat and its use in human nutrition. Colloquium on Antro-
pology 32: 959-962
Tucak Z., Skrivanko M., Krznaric M., Posavcevic S. and Boskovic I. (2004). Indicators of biological value of the 
pheasant meat originated from natural and controlled breeding. Acta agriculturae slovenica, Suppl 1 87–91.
Woelfel R. L., Owens C. M., Hirschler E. M., Martinez-Dawson R., and Sams A. R. (2002). The characterization 
and incidence of pale, soft, and exudative broiler meat in a commercial processing plant. Poultry Science 
81:579–584. doi: https://doi.org/10.1093/ps/81.4.579
DOI: 10.18380/SZIE.COLUM.2017.4.1.7
